Epigenetic modulation by methionine deficiency attenuates the potential for gastric cancer cell dissemination.
Methionine dependency occurs frequently in tumor cells. Here we have investigated the effect of methionine deficiency on metastatic potential of gastric cancer cells in vitro and in vivo. Model of peritoneal carcinomatosis and xenograft was generated by intraperitoneal or subcutaneous implantation of gastric cancer cells in NOD-SCID mice. In comparison to control medium, 3-day culture of MKN45, MKN74, and KATOIII cells in a methionine-deficient medium inhibited cell proliferation, increased the rate of cell apoptosis, and reduced cell adhesion and migration. In the xenograft model induced by implantation of MNK45 and MNK74 cells, two cycles of methionine-deficient diet reduced the tumor growth. Further on, a 10-day cycle of methionine-deficient diet reduced the number of peritoneal nodules in the model of peritoneal carcinomatosis induced by MKN45 cells injection. Finally, a microarray analysis of the methylation of promoter CpG islets demonstrated that methionine deficiency reduced the promoter methylation of E-cadherin whose expression was markedly increased in vivo and in vitro. In summary, we have provided evidence that a methionine-deficient diet modulates the growth of gastric tumor cells and in vitro deficiency of methionine increased apoptosis and decreased cellular adhesion and migration associated to epigenetic change of E-cadherin gene, in vivo and in vitro.